Conic Sections Note Card:


Circle – A set of points in a plane equidistant from a given point.


Standard equation 



Center = (h, k)









Radius = r

Ellipse – A set of points in a plane such that the sum of the distances from 2 fixed points is constant.


Standard equations







 




 


sum of distances = 2a = ‘string’= major axis






where  a > b


eccentricity = 



a = distance from center to one vertex (long direction).


b = distance from center to one side (short direction).


c = distance from center to one focus (long direction).

Hyperbola – A set of points in a plane such that the difference of the distances from 2 fixed points is constant.


Standard equations



difference of distances = 2a

eccentricity = 







opens left/right















a = center to one vertex






opens up/down

b = center to side of ‘box’










c =  center to one focus

Parabola – A set of points in a plane equidistant from a given line and a given point.


Standard equations





  
 or 




parabola opens up or down


p = distance from vertex to the focus, or vertex to the directrix line





or




parabola opens right or left

Rotation of conics :


A conic section in standard form with horizontal or vertical axes have the form:







A conic section with axes rotated has the form:





  
where 


If we rotate the x-axis in the acute angle 

  and we label the new axes  X  and  Y, then the following conversion formulas will be used.  



















Our objective is to determine the angle of rotation of the x-axis to the X-axis and convert our equation to a new equation  

  where  B = 0 and we can therefore complete the square to graph the new conic.  


Now  

 (phi) satisfies the equation  

   where 

 is acute.







     







Identifying a conic by its discriminant.
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